I. INTRODUCTION
The Spring-8 synchrotron is required that the synchrotron accepts the electron beam of 1 GeV from the SF'ring-8 linac, accelerates the beam energy upto 8 GeV and ejects the electron beam to make stacking into the SPring-8 storage ring with the repetition period of 1s. In multi-bunch mode-operation of the ring, the long-pulse electron-beam which has macro-bunch length of 1ps from the linac is accepted in half-number, continus buckets of the synchrotron. The beam train of lps is handled as a continuos beam in the synchrotron. In a single-bunch mode-operation, the synchrotron accepts the short-pulse beam which has macrobunch length less than Ins from the linac corresponding to one bucket length of the synchrotron. Moreover, the synchrotron is required to improve the beam current of the single-bunch modeoperation at the stacking of the ring. And 8 buckets of the synchrotron are occupied by the short-pulse beam from the linac and every spacings between the two buckets which are neighbor are the same length. And the electrons which occupy the 8 buckets are injected in a single bucket of the ring with contolling the time schedule of trigger signals for the electron gun of the linac and the pulse magnets of the injection and extraction systems of the synchrotron.
INJECTION AND EXTRACTION SCHEMES

A. Injection Scheme
Beam injection of the synchrotron was designed to be on-axis injection method. Injection system of the synchrotron is composed of two septum magnets and two kicker magnets. The injection scheme is shown in Fig. 1 and the aimed parameters of the magnets are shown in Table I . In this Table, the effective lengthes of the magnetic fields along the beam orbit are defined with the core lengthes. Leakage flux of the septum magnets on the injected beam is expected to enlarge the amplitude of the betatron oscillation. And allowance of the magnetic rigidity due to the leakage flux is estimated in order to suppress the betatron enlargement less than lmm at Si2 where the physical aperture of the synchrotron is the minimum size. Apertures of the magnets are to be so large that the beam passes through the magnetic Table I1 with the positronbeam parameters of the linac. Beam size at the beam injection and the closed orbit distortion(C0D) before COD correction are estimated by using "RACETRACK' with the electron-beam parameters of the linac and the beam-stay-clear shown in Table 11 .
B. Extraction Scheme
Extraction system of the synchrotron consists of three kicker magnets, four septum magnets and four bump magnets, which are used to extract the electron beam with 8 GeV from the synchrotron. The extraction scheme is shown in Fig. 2 . The aimed parameters of the magnet are shown in Table I Table 111 Beam Size at Extraction 2nd Septum 3rd Septum 4th Septum 3.0
3.6
Extraction Orbit Bump Orbit Of Synchrotron size is given in Table I11 with the parameters of the synchrotron. Leakage flux of the septum magnet on the bump orbit is expected to enlarge the amplitude of the betatron oscillation, and allowance of the magnetic rigidity due to the leakage flux is estimated to suppress the betatron enlargement less than 0.4" at Se1 where the horizontal spacing between the bump orbit and the septum plates is the narrowest size. The performances of two sept'um, one kicker and one bump magnets, which will be installed in the extraction system, were tested and successfully completed. 
PULSE MAGNETS A. 2nd Septum Magnet of Extraction System
Magnetic-field strength of the 2nd septum magnet was measured. The field distribution on the extraction orbit at the magnet end is shown in Fig.3 . The effective length of the field is 9 mm longer than the core length, and the magnetic rigidity of 3.4~10-5 Tm due to the leakage flux is smaller than the leakage allowance of 1.2~10-3 Tm.
B. 3rd Septum Magnet of Extraction System
Magnetic-field strength of the 3rd septum magnet was measured. The field distribution on the extraction orbit at the magnet end is shown in Fig. 4 . The effective length of the field is 20 mm longer than the core length., and the magnetic rigidity of 1.1~10-3 Tm due to the leakage flux is smaller than the leakage allowance of 2.1~10-3 Tm.
C. Kicker Magnet of Extraction System
In order to achieve the single-bunch mode-operation of the storage ring, rise time and fall time of the magnetic field have In the synchrotron, fifteen pulse magnets are installed to inject and eject electron beam. Some magnets which had been considered to have some difficulties in manufacturing have been constructed in an early stage of the synchrotron-construction plan. These magnets and the power supplies were completed successfully. We have started to manufacture the remainders of the pulse magnets on schedule.
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'0 to be shorter than 50 ns and 150 ns, respectively. The flat-top time is required to be longer than 60 ns. Trial manufacture of the kicker magnet was completed successfuly.') The field distribution of Kel along the design orbit is shown in Fig. 5 . The effective length is 18 mm longer than the pole length, and the waveform of the magnetic field is gratified.
D. Bump Magnet of Extraction System
The waveform of the kicker magnet at the beam extraction must be very fast. It is difficult to get strong magnetic-flux density and make long pole length of the kicker. The bump orbit is formed with four bump magnets and the extraction orbit is achieved on the bump orbit beause of the low magnetic-rigidity of the fast kicker. The field distribution of Bp2 along the design orbit is shown in Fig. 6 and the effective length is 36 mm longer than the core length of the magnet. 
